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ional application No. 
/NO00/00260 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| [ the international application as originally filed 

the description: 

pages 1-3 , , as originally filed 

, filed with the demand 
, filed with the letter of 



the claims: 

pages , as originally filed 

pages , as amended (together with any statement) under article 1 9 

, filed with the demand 



pages _5 , filed with the letter of 01 . 08 > 2001 

the drawings: 

pages 1-2 ' 35 ori 8> nall y fi ^ ed 

, filed with the demand 



pages , filed with the letter of 

I 1 the sequence listing part of the description: 

pages » as originally filed 

pages , filed with the demand 

, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language Engl i sh which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
the language of publication of the international application (under Rule 48.3(b)). 



I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 — 1 or 55.31 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
j j contained in the international application in written form. 
| | filed together with the international application in computer readable form. 
[~| furnished subsequently to this Authority in written form. 
[ J furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international aDolication as filed has been furnished 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4 - 1 1 The amendments have resulted in the cancellation of: 
1 | the description, pages 

1 1 the claims, Nos. 



[~[ the drawings, sheet/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
• I — ! beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are annexed to this report since they do not contain amendments (Rules 70. 16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 



Novelty (N) Claims 1-5 YES 

Claims NO 

Inventive step (IS) Claims 1-5 YES 

Claims NO 

Industrial applicability (IA) Claims 1-5 YES 

Claims NO 



2. Citations and explanations (Rule 70.7) 



Cited documents: 

1. DE 3831627 Al (Bursig, Ernest) 

2. DE 19737111 Al (Asea Brown Boveri AG,) 

The documents cited in the International Search- Report 
represent background art. 

The invention defined in claims 1-5 is not disclosed by any of 
these documents. 

None of the cited documents gives any indication towards the 
claimed gear wheel and the method of strengthening it. No 
relevant combination of the cited documents would lead a 
person skilled in the art to the invention defined in the 
claims. 

Therefore, the invention defined in claims 1-5 is novel and is 
considered to involve an inventive step. It is also considered 
to be industrially applicable. 
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1. 

A method for strengthening a gear wheel (1), wherein strengthening rings (3,4) are 
placed around the gear wheel and connected to the gear wheel teeth (2), characterised 
in that each tooth (2) is fixed like a theoretical beam between two extreme points in that 
two strengthening wheels (3, 4), each shaped on its inside in conformity with the gear 
wheel teeth (2), are shrink-fitted around the gear wheel. 

2. 

A method according to claim 1, characterised in that the strengthening rings (3, 4) are 
shrink-fitted around the gear wheel (1) in such manner that the strengthening rings (3, 4) 
will be firmly shrunk onto the gear wheel (1) with a material-technical tensile/- 
compressive strength within 80% of the 0.2% elastic elongation range of the material 
(steel). 



A method according to claim 2, characterised in that during the sizing process the 
toothed rim of the driving gear (1) is envisaged stretched out to a correspondingly larger 
circle, shrink fits being selected for this circle in accordance with the ISO tables of 
limits and fits, and that similar considerations are made for each strengthening ring (3, 



4. 

A gear wheel (1) having surrounding strengthening rings (3,4) connected to the gear 
wheel teeth (2), characterised in that each tooth (2) is fixed like a theoretical beam 
between two extreme points in that two strengthening rings (3, 4), shaped on their 
insides in conformity with the gear wheel teeth (2), are shrink-fitted around the gear 
wheel. 

5. 

A gear wheel according to claim 4, characterised in that the strengthening rings (3, 4) 
are shrink-fitted in such manner that the strengthening rings (3, 4) will be firmly shrunk 
onto the gear wheel (1) with a material-technical tensile/compressive strength within 
80% of the 0.2% elastic elongation range of the material (steel). 
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Applicant's or agent's file reference 
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REPLY DUE within 60 days 

from the above date of mailing 


International application No. 
PCT/NO00/00260 


International filing date (day/month/year) 
09.08.2000 


Priority date (dqy/month/year) 
10.08.1999 


International Patent Classification (IPC) o 
R93P 15/14 


r both national classification and IPC7 


Applicant 

Engineering & Drilling Machinery AS et al 



1 . This written opinion is the 

2. This opinion contains indications relating to the following items: 



first (first, etc.) drawn by this International Preliminary Examining Authority. 



Basis of the report 
II Priority 

IU j-j Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
IV |~~~J Lack of unity of invention 

V KA Reasoned statement under Rule 66.2(a)(ii) vvith regard to novelty, inventive ste^ 
^ citations and explanations supporting such statement 

VI J I Certain documents cited 

VII j^J Certain defects in the international application 

Vm Q Certain observations on the international application 

The applicant is hereby invited to reply to this opinion. . 
wZn? See the time limit indicated above. THe applicant may, before the expiration of that .me fan* request tlus Authonty 

to grant an extension, see Rule 66.2(d). 
How? By submitting a written reply, accompanied, when, appropriate^ by amendments, accord.ng to Rule 66.3. 

For the form and the language of the amendments, see Rules 66.8 and 66.9. 
Also For an additional opportunity to submit amendments, see Rule 66.4. ^ Ahu 

For Z examiner's obligation to consider amendments and/or arguments, see Rule 66.4te. 

For an informal communication with the examiner, see Rule 66.6. 
If no reply is filed, the international preliminary examination report will be established on the basis of tins op.mon. 



The final date by which the international preliminary 
examination report must be established according to Rule 69.2 is: 



1 0.12.2001 
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OPINION 



ional application No. 
NO00/00260 



I. Basis of the opinion 



1. With regard to the elements of the international application:* 
^| the international application as originally filed 

| | the description: 

pages . 

pages . 



, as originally filed 
, filed with the demand 



□ 



, filed with the letter of 



the claims: 

pages 

pages 



, as originally filed 



pages 



, as amended (together with any statement) under article 19 

, filed with the demand 
, filed with the letter of 



| | the drawings: 



, as originally filed 
, filed with the demand 



, filed with the letter of 



[ | the sequence listing part of the description: 
pages 



, as originally filed 



, filed with the demand 



, filed with the letter of 



2 With regard to the .anguage, all the elements marked above were available or fished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

teS^ available or furnished to this Authority in the following language English 

□ the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
~ 1 the language of publication of the international application (under Rule 48.3(b)). 

P| the lan ^ e of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 — 1 or 55.31. 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the internationa. application, the written opinion was 
drawn on the basis of the sequence listing: 
[ [ contained in the international application in printed form. 
| — | fi i e d together with the international application in computer readable form. 
| | furnished subsequently to this Authority in written form. 

r~l furnished subsequently to this Authority in computer readable form. , . . 

H The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
^ '^^AtZ^^^tt P u t ,r readable form is identical to the written sequence listing has 
I — 1 been furnished 
4.| | The amendments have resulted in the cancellation of: 

[ j the description, pages 

|~ "I the claims, Nos. . 

| | the drawings, sheet/fig 



, [-I ™s opinion has been drawn as if (some of) the amendments had not been made since they have been considered to go 
5- LJ be yond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)). 

• Replaces sheets vhichhave been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this opinion as "originally filed". 
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V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement - 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



2 r 3 r 5 



1,4 



1-5 



1-5 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 
The invention 



■me xnv^.x^ relates to a method and a device for 
strengthening metal drive gears. The solution to the problem 
according to the invention is to reinforce the two outer sides 
of the drive gear with receiving metal rings. 

Claims 1 and 4 

DE Al, 3831627 discloses a method and a device for making a 
drive gear more rigid by using surrounding strengthening metal 
rinas which fix the teeth between the restraining rings The 
Invention according to claim 1 and 4 is thus not novel (refer 
to column 2, lines 7-12 and fig.l). 

Claims 2, 3 and 5 

The invention according to claims 2, 3 and 5 differs from the 
lethoSin Dl in that the strengthening rings «e "hrunk onto 
the aear wheel. The problem, which a person skilled m the art 
faces is to provide an alternative fastening arrangement 
between the rings and the gears. The technical field of metal 
shrink fittings is previously known, as well as tne 
characteristics" of steel. It is therefore considered obvious 
for a person skilled in the art to assemble the device in Dl 
w h a shrink, fitting. To restrict the tensile/compressive 
strength within 80% of the 0.2% elastic elongation as- weir as 
selecting values from the ISO tables is also considered 
obvious to a person skilled in the art. 

The invention according to claims 2, 3 and 5 is therefore not 
considered to involve an inventive step. 
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International publication date (day/month/year) j 
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1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 



3. 



An asterisk^) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 

Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 

provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 

upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 

circumstances. 
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1 . The applicant is hereby notified that this International Preliminary Examining Authority considers the following date 
as the date of receipt of the demand for international preliminary examination of the international application: 

20-02-2001 



2. This date of receipt is: 

j x | the actual date of receipt of the demand by this Authority (Rule 61.1(b)). 

j j the actual date of receipt of the demand on behalf of this Authority (Rule 59.3(e)). 

□ the date on which this Authority has, in response to the invitation to correct defects in the demand 
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in some Offices) (Article 22). For details, see the PCT Applicant's Guide, Volume II. 
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' ' in person on: 



4. Only where paragraph 3 applies, a copy of this notification has been sent to the International Bureau. 
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1 

METHOD FOR STRENGTHENING A GEAR WHEEL, AND A GEAR WHEEL 
The invention relates to a method for strengthening a gear wheel 
The invention also relates to a gear wheel thus strengthened. 

Gear wheels in cranes and lifting devices are highly stressed components. Experience 
has shown that, for example, driving gear wheels in jack-up systems for jack-up 
offshore platforms, driving gear wheels interacting with vertical toothed racks, have a 
surprisingly short useful life. Their useful life is notably shorter than that of the 
interacting toothed racks, which is due to the fact that the gear wheel teeth are quite 
naturally exposed to a greater number of alternating loads than the teeth of the rack. 

Studies have shown that the teeth of driving gear wheels in large structures are exposed 
to motions that ultimately cause fracture in the root of the tooth. 

It is an object of the invention to provide a method and an apparatus for strengthening 
gear wheels, particularly, but not exclusively, large driving gear wheels that are used in 
cranes and lifting devices. 

Based on the acknowledgement of the fact that the teeth are subject to breakage as a 
consequence of the alternating motions in the tooth itself, most notably in the roots of 
the teeth, it is proposed according to the invention to fix each individual tooth in the 
gear wheel in the direction of circumference in order thereby to counteract the said tooth 
motions during operations, i.e., that each individual tooth will be like a theoretical beam 
fixed at both ends. 

According to the invention, a method is therefore proposed for strengthening a gear 
wheel, characterised in that each tooth is fixed like a theoretical beam between two 
extreme points, in that two strengthening rings, each shaped on its inside in conformity 
with the gear wheel teeth, are placed around the gear wheel. 

It is especially advantageous if the rings are secured around the gear wheel in such 
manner that the rings will be firmly shrunk onto the gear wheel with a material- 
technical tensile/compressive strength within 80% of the 0.2% elastic elongation range 
of the material (steel). 
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According to the invention, a gear wheel is also proposed that is characterised in that 
each tooth is fixed like a theoretical beam between two extreme points, in that around 
each gear wheel there are fixed two strengthening rings, each shaped on its inside in 
conformity with the gear wheel teeth. 

It is especially advantageous if the strengthening rings are shrunk on in such manner 
that the rings will remain firmly shrunk onto the gear wheel with a material-technical 
tensile/compressive strength within 80% of the 0.2% elastic elongation range of the 
material (steel). 

Each individual strengthening ring is designed in principle like an internal ring gear 
having teeth intended for engagement in the tooth pockets of the gear wheel, with 
clearance towards the base of the teeth of the gear wheel or clearance towards the base 
of the teeth of both gear wheel and ring. 

The invention can be carried out in a particularly advantageous way by envisaging the 
toothed rim of the driving gear stretched out to a correspondingly larger circle, shrink 
fits being chosen for this circle in accordance with the ISO tables of limits and fits, and 
by making similar considerations for the ring. 

The invention will now be described in more detail with reference to the drawing, 
wherein: 

Fig. 1 shows a gear wheel viewed looking towards the teeth; 
Fig. 2 is a side view of a gear wheel; 
Fig. 3 is a section taken from Fig. 1; 
Fig. 4 is a section taken from Fig. 2; 

Fig. 5 is a section of a gear wheel and ring in the area where they are secured together; 
and 

Fig. 6 is another section of a gear wheel and ring in an area where they are secured 
together. 
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The gear wheel 1 shown in Figs. 1 and 2 has a plurality of teeth 2 around its 
circumference. At each end side of the gear wheel 1 there is shrink-fitted a 
strengthening ring 3 and 4 respectively. Each ring 3, 4 is made in the form of an 
internal gear wheel with teeth 5. The teeth are shaped to fit with the teeth 2 on the gear 
wheel 1, see in particular Fig. 4. 

As can be seen from Fig. 1 and from the section in Fig. 3, each tooth 2 on the gear 
wheel 1 will be fixed like a beam between the two strengthening rings 3 and 4, and the 
rings 3, 4 will counteract motions of each individual tooth 2 in the direction of 
circumference when the teeth are subjected to forces in interaction with another set of 
teeth on a gear wheel or a toothed rack (not shown). 

As shown in Fig. 4, a clearance 6, 7 is provided between the tooth crest and the tooth 
base on/in the gear wheel and ring. This ensures a best possible flank contact between 
the teeth 2 and 5 as well as a reduction in the stress of radial forces, see also Figs. 5 and 
6. In Fig. 6 there is a clearance 8 only between ring-tooth crest and ring-tooth base. 

In order to achieve the best possible effect, each individual strengthening ring 3, 4 is 
fitted on/around the gear wheel 1 by producing/utilising a tensile force within 80% of 
the permanent elongation limit of the material (steel). This is achieved by suitable 
sizing of each individual ring prior to fitting. 

It is particularly expedient if, in this connection, it is possible to envisage the toothed 
rim stretched out to its correspondingly larger circle, shrink fits for this circle being 
selected in accordance with the ISO tables of limits and fits. Similar considerations are 
made for the strengthening rings. 

The invention permits a reduction in the danger of fatigue fractures without the need to 
increase the size, and consequently the material consumption. 
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Patent claims 
1. 

A method for strengthening a gear wheel (1), characterised in that each tooth (2) is fixed 
like a theoretical beam between two extreme points in that two strengthening wheels (3, 
4), each shaped on its inside in conformity with the gear wheel teeth (2), are placed 
around the gear wheel. 

2. 

A method according to claim 1, characterised in that the strengthening rings (3, 4) are 
secured around the gear wheel (1) in such manner that the strengthening rings (3, 4) will 
be firmly shrunk onto the gear wheel (1) with a material-technical tensile/compressive 
strength within 80% of the 0.2% elastic elongation range of the material (steel). 

3. 

A method according to claim 2, characterised in that during the sizing process the 
toothed rim of the driving gear (1) is envisaged stretched out to a correspondingly larger 
circle, shrink fits being selected for this circle in accordance with the ISO tables of 
limits and fits, and that similar considerations are made for each strengthening ring (3, 
4). 

4. 

A gear wheel (1), characterised in that each tooth (2) is fixed like a theoretical beam 
between two extreme points in that two strengthening rings (3, 4), shaped on their 
insides in conformity with the gear wheel teeth (2), are fitted around the gear wheel. 

5. 

A gear wheel according to claim 4, characterised in that the strengthening rings (3, 4) 
are shrink-fitted in such manner that the strengthening rings (3, 4) will be firmly shrunk 
onto the gear wheel (1) with a material-technical tensile/compressive strength within 
80% of the 0.2% elastic elongation range of the material (steel). 
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fremgangsmAte for forsterkning av et tannhjul, og et 
tannhjul 

Oppfinnelsen vedrarer en fremgangsmate for forsterkning av et tannhjul. 
Oppfinnelsen vedrorer ogsa et slik forsterket tannhjul. 

Tannhjul i kraner og lofteinnretninger er sterkt pakjente komponenter. Erfaring har vist 
at eksempelvis drivtannhjul i oppjekkingssystemer for jekkbare offshore-plattformer, 
drivtannhjul som samvirker med vertikale tannstenger, har overraskende kort levetid. 
Levetiden er merkbart kortere enn for de samvirkende tannstenger, hvilket skyldes at 
tannhjulstennene naturlig nok utsettes for storre antall veksellaster enn tennene i 
tannstangen. 

Undersokelser viser at tennene i drivtannhjul i storre konstruksjoner utsettes for 
bevegelser som til slutt gir brudd i tannroten. 

Det er en hensikt med oppfinnelsen a tilveiebringe en fremgangsmate og en anordning 
for forsterkning av tannhjul, saerlig, men ikke utelukkende, storre drivtannhjul som 
benyttes i kraner og lofteverk. 

Ut fra erkjennelsen av at tennene utsettes for brudd som folge av vekselbevegelsene i 
selve tannen, mest merkbart i tannrettene, foreslas det ifolge oppfinnelsen a spenne inn 
den enkelte tann i tannhjulet i omkretsretningen for derved a motvirke de nevnte 
tannbevegelser under drift, dvs. at den enkelte tann vil foreligge som en i begge ender 
teoretisk innspent bjelke. 

Ifelge oppfinnelsen foreslas det derfor en fremgangsmate for forsterkning av et tannhjul, 
kjennetegnet ved at hver tann innspennes som en teoretisk bjelke mellom to 
ytterpunkter, ved at det legges to pa sin respektive innside i samsvar med 
tannhjulstennene tilformede forsterkningsringer rundt tannhjulet. 

Saerlig fordelaktig spennes ringene rundt tannhjulet slik at ringene vil sta fast krympet 
til tannhjulet med en materialteknisk strekk-/trykkfasthet innen 80 % av materialets 
(stal) 0,2 % elastiske forlengelsesomrade. 

Ifclge oppfinnelsen foreslas det ogsa et tannhjul som er kjennetegnet ved at hver tann er 
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innspent som en teoretisk bjelke mellom to ytterpunkter, ved at det rundt tannhjulet er 
spent to pa sin respektive innside i samsvar med tannhjulstennene tilformede 
forsterkningsringer. 

Saerlig fordelaktig er forsterkningsringene pakrympet slik at ringene vil sta fast krympet 
til tannhjulet med en materialteknisk strekk-/trykkfasthet innen 80 % av materialets 
(stal) 0,2 % elastiske forlengelsesomrade. 

Den enkelte forsterkningsring utformes i prinsippet som et innvendig ringtannhjul med 
tenner beregnet for inngrep i tannlommene pa tannhjulet, med klaring mot tannhjulets 
tannbunner eller klaring mot tannbunnene i bade tannhjul og ring. 

Oppfinnelsen kan saerlig fordelaktig realiseres ved at man tenker seg drivhjulets 
tannkrans utfoldet til en tilsvarende sterre sirkel, idet man for denne sirkel velger 
krympepasninger i samsvar med ISO-toleransetabellene, og at tilsvarende betraktninger 
gjennomfores for ringen. 

Oppfinnelsen skal na forklares naermere under henvisning til tegningen, hvor 
Fig. 1 viser et tannhjul sett mot tennene, 
fig. 2 viser tannhjulet i sideriss, 
fig. 3 viser et utsnitt fra fig. 1, 
fig. 4 viser et utsnitt fra fig. 2, 

fig. 5 viser et utsnitt av tannhjul og ring i sammenspenningsomradet, og 

fig. 6 viser nok et utsnitt av tannhjul og ring i et sammenspenningsomrade. 

Det i fig. 1 og 2 viste tannhjul 1 har et antall tenner 2 pa sin omkrets. Ved hver i 
endeside av tannhjulet 1 er det pakrympet en forsterkningsring 3 henholdsvis 4. Hver 
ring 3, 4 er utformet som et innvendig tannhjul med tenner 5. Tennene 5 er utformet i 
sampassing til tennene 2 pa tannhjulet 1 , se sasrlig fig. 4. 

Som det vil ga fram av fig. 1 og av utsnittet i fig. 3, vil hver tann 2 pa tannhjulet 1 vasre 
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innspent som en bjelke mellom de to forsterkningsringer 3 og 4, og ringene 3, 4 vil 
motvirke bevegelser av den enkelte tann 2 i omkretsretningen nar tennene 2 utsettes for 
krefter i samvirke med en annen tannsats pa et tannhjul eller en tannstang (ikke vist). 

Som vist i fig. 4 er det sorget for en klaring 6, 7 mellom tanntopp og tannbunn pa/i 
tannhjul og ring. Derved er man sikret et best mulig flankeanlegg mellom tennene 2 og 
5 og avstressing av radielle krefter, se ogsa fig. 5 og 6. 1 fig. 6 er det klaring 8 bare 5 
mellom ring-tanntopp og tannhjul -tannbunn. 

For a oppna best mulig virkning spennes den enkelte forsterkningsring 3, 4 pa/rundt 
tannhjulet I med tilveiebringelse/utnyttelse av en strekkraft innenfor 80 % av materialets 
(stal) flytegrense. Dette oppnas ved egnet dimensjonering av den enkelte 10 ring for 
pasettingen. 

Saerlig hensiktsmessig kan man i denne forbindelse tenke seg drivhjulets tannkrans 
utfoldet til dens tilsvarende storre sirkel, idet man for denne sirkel velger 
krympepasninger i samsvar med ISO-toleransetabellen. Tilsvarende betraktninger 1 5 
gjennomf0res for forsterkningsringene. 

Med oppfinnelsen kan faren for tretthetsbrudd reduseres uten at man behover a ga opp i 
dimensjon, med tilhorende storre materialforbruk. 
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Patentkrav 
1. 

Fremgangsmate for forsterkning av et tannhjul (1), karakteri- 
sert vedat hver tann (2) innspennes som en teoretisk bjelke mellom to 
ytterpunkter ved at det legges to pa sin respektive innside i samsvar med 
tannhjulstennene (2) tilformede forsterkningsringer (3, 4) rundt tannhjulet. 

2. 

Fremgangsmate ifolge krav 1, karakterisert ved at 
forsterkningsringene (3,4) spennes rundt tannhjulet (1) slik at forsterkningsringene (3, 
4) vil sta fast krympet til tannhjulet (1) med en materialteknisk strekk-/trykkfasthet 
innen 80 % av materialets (stal) 0,2 % elastiske forlengelsesomrade, 

3. 

Fremgangsmate ifolge krav 2, karakterisert ved at 
man ved dimensjoneringen tenker seg drivhjulets (1) tannkrans utfoldet til en 
tilsvarende storre sirkel, idet man for denne sirkel velger krympepasninger i samsvar 
med ISO-toleransetabellene, og at tilsvarende betraktninger gjennomfores for hver 
forsterkningsring (3, 4). 

4. 

Tannhjul (1), karakterisert ved at hver tann (2) er 
innspent som en teoretisk bjelke mellom to ytterpunkter, ved at det rundt tannhjulet er 
spent to pa sin respektive innside i samsvar med tannhjulstennene (2) tilformede 
forsterkningsringer (3, 4). 

5. 

Tannhjul ifolge krav 4, karakterisert ved at 
forsterkningene (3, 4) er pakrympet slik at forsterkningsringene (3, 4) star fast krympet 
til tannhjulet (1) med en materialteknisk strekk-/trykkfasthet innen 80 % av materialets 
(stal) 0,2 % elastiske forlengelsesomrade. 
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Sammendrag 

Det beskrives en fremgangsmate for forsterkning av et tannhjul (1). Hver tann (2) pa 
tannhjulet innspennes som en teoretisk bjelke mellom to ytterpunkter ved at det legges 
to pa sin respektive innside i samsvar med tannhjulstennene (2) tilformede 
forsterkningsringer (3, 4) rundt tannhjulet. For oppnaelse av best mulig fastkrymping, 
tenker man seg tannhjulets (1) tannkrans utformet utfoldet til en tilsvarende storre 
sirkel, idet man for denne sirkel velger krympepasninger. Tilsvarende betraktninger 
gjennomfores for ringen. 



Fig. 1. 



